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From the CES inception up until 1983, mail served as the primary data collection instrument. A paper form, called the "mail shuttle," was printed and mailed to each sample unit at the beginning of the year, with space for all 12 months of employment, earnings, and hours data. (See figure 1.) After entering data for a given month, respondents mailed the form to the appropriate BLS-funded state workforce agency, where it would be read and tabulated before being returned to the respondent for entry of the following month's data. In this environment, collection was extremely disaggregated, because nearly identical functions were being carried out in all states and the District of Columbia.
Given the short collection period of the survey, the mail shuttle was typically able to collect only 40-50 percent of the expected reports for first preliminary estimates. 6 By the time final estimates were published (2 months after the preliminary release), response rates would eventually approach 90 percent. Mail collection was particularly problematic for data that were flagged for edit reconciliation. 7 States had to review such data in order to determine the source of the error and, in some cases, had to follow up with respondents. Given the limited time for receiving and processing information, these additional steps would almost certainly prevent data from being included in the initial preliminary estimates.
The mail-shuttle collection method was costly, because forms had to be mailed twice each month. Further, the forms were processed manually, which required transcription, tabulation, edit reconciliation, and followup with nonrespondents. Despite the shortcomings of the mail shuttle, it was the best collection instrument for a number of decades, given the technology of the period.
As the U.S. economy grew rapidly in the years following the end of the Great Depression and World War II, employment statistics received more attention. With the growth in industries covered by CES, states in 1946 began printing on color-coded forms, to allow for rapid sorting. 5 The basic process of CES data collection was largely unchanged over the next several decades. There were some minor changes to the format of the form and the data requested. The page orientation of the 1960 form was shifted to landscape, and this format persisted until 1996. (See figure 2.) The 1968 form dropped the collection of data for female production workers, a practice that continues to this day. 8
Toward multimodal CES data collection (1984-present)
In the early 1980s, CES began researching methods that could improve survey response rates and data quality.
Even the most efficient mail-shuttle collection process could gather only about half of the data in time for the production of first estimates of employment and wages. This limitation led to large revisions in subsequent months, as additional data were collected. 9 In 1984, in its first evaluation of new collection methods, CES enrolled respondents as part of a personal visit and then randomly assigned them to report by either mail or phone. The initial series of phone interviews was done without computer assistance and required the manual tracking and entry of data.
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Computer-assisted telephone interviewing (1985) . After initial testing success, BLS began evaluating the suitability of computer-assisted telephone interviewing (CATI) for CES data collection. CATI software is designed to provide prompting information and data capture to survey interviewers collecting information by phone. (See figures 3 and 4 .) The computer program maintains call lists, allows for autodialing, and then provides interviewers with prompts that guide data collection. If the collected data do not meet expectations during data entry into the system, the computer prompts interviewers to follow up with more questions.
Additional visual cues can also be provided to interviewers, to allow for the live editing of data.
In 1985, BLS used CATI software developed by the University of California at Berkeley in an initial test targeting 370 CES respondents in Maine and Florida. The test sample was representative of the CES survey for these states and included a range of industries and business establishments of various sizes. During the test, more than 95 percent of respondents agreed to provide data by phone on a monthly basis. Even more impressive was that the response rate at first preliminary estimates (i.e., data that would be included in the initial national release of employment estimates) went from 45 percent to 85 percent. Further, the CATI method required only an average of 1.5 calls, totaling 5 minutes, for successful data collection. Initial testing aimed at determining and setting collection procedures and was performed by states under BLS oversight.
The next phase of testing was expanded to include nine states. Of those, six states (Alaska, Iowa, Maine, Missouri, Nebraska, and Vermont) tested a representative subsample and three states (Alabama, California, and Florida) targeted respondents that were consistently late in returning their mail-shuttle forms. These tests included 3,300 sample units in 1987 and, after the addition of two more states in 1988 (Georgia and Mississippi), an additional 2,500 sample units. The goal of this round of tests was to measure interviewer productivity, staff utilization, and cost. This information would help determine the practicality of a full implementation of CATI data collection.
The expanded series of tests enjoyed much of the same success as the initial round, with first-month collection rates at 85 percent (nearly double the mail response rates). Interviewers needed only an average of 1.7 calls to collect data, spending a total of 4.4 minutes on each case (2.5 minutes of which was on the phone). Perhaps not surprisingly, attrition was cut in half. While respondents could tacitly refuse to complete and return their forms under the mail-shuttle system, they had to overtly refuse to provide data during a phone-based CATI collection. 10 The CATI tests highlighted the advantages of phone collection over mail collection and resulted in a paradigm shift for CES. The new model of actively collecting data by phone would fully harness new technologies available to both BLS and respondents.
Collecting CES data by CATI, while relatively costly, is advantageous for a number of reasons, none more so than the timeliness of collection. CES respondents cannot submit data before their firm's reference pay period has been processed. Business payrolls can be weekly, biweekly, semimonthly, or even monthly. This variation is a major challenge for a quick-response survey, because respondents may have only a limited number of days from the time payroll is processed until CES completes its data collection for first preliminary estimates. In fact, depending on the calendar, monthly payrolls are frequently not available before this early collection deadline.
(Recent research by CES has determined that 11.3 percent of the CES sample for private businesses is collected from monthly payrolls. 11 ) This time constraint makes mail collection problematic. The majority of respondents simply do not have enough time to process payroll, complete mail forms, and return these forms in time for first preliminary estimates. By contrast, CATI collection excels as a quick-response data collection instrument, because phone calls can be scheduled to meet each firm's payroll processing schedule. Not only are respondents considerably more likely to provide information consistently, but they are also much more likely to provide it before CES runs its first monthly estimate.
In addition to being successful in collecting data at high rates (see appendix), CATI collection allows for the instantaneous edit and screening of data. Sophisticated CATI systems can flag data that either fail a logical edit (e.g., presence of more female employees than total employees) or a screening check (e.g., presence of high average earnings for a particular industry). As the interviewer enters data collected over the phone, the computer system immediately flags suspect data for followup questions. Flagging minimizes respondent burden (by eliminating, or at least reducing, followup inquiries) and ensures the collection of accurate data. Results from feasibility tests indicate that more than half of cases are completed during a single phone call and fewer than 20 percent of cases require more than two phone calls (these figures include calls not answered and busy signals).
In 1990, after successful CATI testing, BLS opened its first CES data collection center (DCC) in the Atlanta regional office. Initially, this DCC was modestly staffed with three contract interviewers and a first-line supervisor overseen by a federal manager. DCC operations grew over time as similar centers were opened in Kansas City in 1992, Dallas in 1997, and Niceville, FL, in 2004 (the Niceville DCC has since moved to Fort Walton Beach, FL). 12 Staff levels increased considerably as CATI became the primary method for enrolling new respondents 9 and collecting data. There are now more than 300 contract staff working at these DCCs. Some staff work only part time during the second half of the month, for peak collection. In recent years, DCCs have added bilingual interviewers to allow for the enrollment of Spanish-speaking respondents.
DCCs are responsible for the following steps in data collection:
(1) Address refinement. After receiving a monthly panel of sample units, DCCs are responsible for confirming the location of each unit and identifying a point of contact for CES survey enrollment.
(2) Survey enrollment. A DCC interviewer sends an information packet to the identified business establishment contact, providing an overview of the CES program and a sample form. Shortly after this packet is received, the interviewer calls the potential respondent and attempts to enroll his or her establishment in the CES survey.
(3) Data collection. After enrollment, the interviewer becomes responsible for monthly data collection. The interviewer typically schedules a CATI call for a time when payroll data are available. During this call, the interviewer collects data and, if necessary, asks followup questions to ensure that the data pass edit and screening tests or have the appropriate comment codes assigned. These comment codes are later used by estimation staff in the review of data.
(4) Collection rolling. Because of the relatively high cost of CATI data collection, CES prefers to transfer establishments to a self-reporting method after 5 months of CATI collection. The interviewer is responsible for identifying respondents who would be a good fit for self-reporting and then for providing guidance on the transfer. Some establishments, however, remain in a permanent CATI status if the interviewer considers them ineligible for self-reporting or if they request such status.
(5) Edit reconciliation. For data that are self-reported and fail edit and screening tests, a group of interviewers is responsible for performing edit reconciliation. This process involves a followup with the respondent to determine if the data are correct and, if so, to properly document the reasons for the unexpected data change.
DCCs produce strong returns, but CATI operations entail considerable labor costs. CATI collection has proven to be very effective in enrolling new respondents and "training" them in providing CES data, but its high cost constrains the sample size CES can maintain. In order to maximize the returns of our nation's "data dollar," CES had to develop a more efficient method to collect data from respondents who had been initially enrolled in CATI.
It was clear that respondents were becoming knowledgeable about reporting data during their several months of working with a CES data collector. This fact suggested that an eventual shift to a self-reporting method could lower costs without sacrificing data quality.
Touchtone data entry (1987) . In 1987, the CES program began testing touchtone data entry (TDE) as a collection instrument. 13 This system provides respondents with a toll-free number that is available around the clock. The caller enters an identification number (known in CES as a "report number"), triggering an automated interview. The respondent is given a computer-based interview that replicates the entries that appear on paper forms or the standard questions asked by interviewers during a CATI call. The respondent then provides the data by selecting the correct keys on his or her touchtone telephone. For verification purposes, the answers are read aloud by the computer. When the call is complete, the data are submitted to CES.
After successful testing for a small number of respondents in Maine and Florida, TDE was implemented nationwide. Each state maintained a toll-free number and managed its own help-desk and edit-reconciliation processes. To streamline data collection, CES did not perform editing during the initial automated phone call.
TDE was used only for respondents who had been "trained" during 5 months of CATI collection. If, at 6 months, the CATI interviewer determined that a respondent was sufficiently reliable and knowledgeable about the reporting process, that respondent would be transitioned to TDE reporting. If a respondent was either a poor fit for TDE or unwilling to adopt the new method, then collection would continue by CATI.
In 2004, the toll-free number, as well as the help-desk and edit-reconciliation processes, moved away from individual states and became centralized at BLS, where everything remains today. This transition resulted in substantial efficiency gains and cost savings for the program. Unlike CATI collection, in which BLS interviewers provide edit and screening during a CATI phone call, TDE relies on a followup phone call only if a TDE response fails edit and screening tests. In 2012, CES added a Spanish-language option for TDE.
Under the TDE system, respondents receive a monthly fax or postcard reminder to report their data. This practice has proven to increase collection rates. TDE collection rates have risen to 85 percent in recent years (see appendix), but when the method was used on a larger scale (with less selectivity of respondents), collection rates were typically between 70 and 75 percent. These rates are lower than those for CATI, but they come at a substantially lower cost (TDE has less than half the per-unit cost of CATI). At peak usage in the 1990s, more than 30 percent of the CES sample was collected by TDE. In 2005, CES began requesting additional data items, which made TDE too cumbersome for most respondents. Currently, TDE is used to complete only 3 percent of CES reports and is reserved mostly for state and local government respondents (these respondents have fewer data items to complete) and for special requests.
Fax (1995) . With fax machines becoming ubiquitous in business during the early 1990s, CES in 1995 introduced a faxable version of the traditional form for respondents with multiple worksites. Each month, CES faxed a blank form to respondents, asking them to complete the form and return it by fax. Upon fax receipt, DCC staff would keypunch the data into the CES CATI system. Fax collection proved to be a reliable method, registering an 85-percent collection rate by first preliminary estimates. (See appendix.) This rate was comparable to that of CATI, but achieved at a lower cost. The existing fax process still requires human effort for data entry. However, the process remains relatively efficient, because respondents can provide data for a large number of worksites in a single response.
Electronic data interchange (1995) . As it became more common for firms with multiple worksites to maintain large central computer databases with payroll information, BLS developed a procedure for using these data. In February 1995, it opened an electronic data interchange (EDI) center in Chicago, with the purpose of transforming the large datasets into usable data for CES and another BLS federal-state program, the Quarterly
Census of Employment and Wages (QCEW).
The EDI method has large upfront costs, because it requires a team of economists, analysts, and programmers to process and analyze massive data files provided voluntarily by firms. Using proprietary software developed by BLS, analysts transform these firm files into data usable by CES and QCEW. The large upfront costs associated with this effort are balanced by low monthly processing costs. On a monthly basis, the EDI staff ensures that the data files being processed conform to the established format and then performs edit reconciliation on worksites that are flagged for potential errors.
The EDI method provides tremendous value-more than 40 percent of CES worksites are processed with relatively limited respondent burden and low costs for BLS. (See appendix.) However, this method depends heavily on data being available to BLS before the deadline for first preliminary estimates. Collection rates for EDI respondents could be highly volatile, particularly in short months, because a lack of data from a few major firms can affect overall CES response (as data become available, these firms are included in later revisions of the Employment Situation). Further, only a small percentage of firms have enough worksites to make EDI collection an efficient option. Previous research by CES has indicated that EDI is a practical option for only about 5 percent of U.S. firms.
Web-based collection (1996) . As computer usage and Internet availability expanded in the 1990s, CES became the first federal program to test Web reporting. After a small-scale test in 1996, CES decided in 1998 to begin full production of a Web-based data collection application. (See figure 5.) For respondents who had access to a computer and the Internet, the Web application would provide an alternative to TDE, which had been the predominant self-reporting method for the previous decade.
Web respondents are prompted by email when it is time for them to provide data. If data are not submitted, reminder emails are sent as a followup. Email prompting proved more advantageous than the mail and fax reminders of TDE, because its low cost and low perceived burden allowed for more contact with respondents.
CES also found that, when presented with a Web interface displaying a visual cue (similar to paper forms) of the full request, Web respondents were more likely to provide all requested data items. Compared with other selfreporting methods, Web collection had the advantage of being able to display edit-reconciliation prompts to the respondent during data entry. If an entry failed edit or screening tests, the respondent would be prompted to review the entry and either correct the reported data or provide a comment or an explanation code. This process substantially reduced the number of followup contacts with the respondent, minimizing respondent burden and providing more usable data for preliminary estimates.
Despite its advantages, the Web method consistently trailed TDE in collection rates. One major issue identified by CES was that respondents had trouble maintaining login passwords. The issue was particularly problematic in cases with respondent change, a frequent occurrence when firms remain in sample for a period of 2 to 4 years. In 2006, CES tested a new Web design, called "Web-lite," that did not require a password. Under the new design, respondents access the Web-lite page by clicking on a link (sent by CES in an email) and completing a CAPTCHA. 14 Because the application is no longer password protected, firm-identifying information or data entries that were required in earlier designs are not requested. This feature limits edit and screening requirements at this stage of the process. Full edit and screening tests are performed internally by BLS after Web data are imported. Entries that fail these tests are sent through an edit-reconciliation process that involves a followup phone contact with the respondent for confirmation and explanation of changes. Further, respondents cannot see their contact information displayed, so it is not always clear when this information needs to be updated. The system is designed to provide semiannual reminders to respondents, asking them to update their contact information. Despite these issues, Web-lite tests indicated far better collection rates and lower overall respondent burden than earlier Web-based methods. After completing the tests, CES adopted Web-lite as the standard Web-entry application. 15 A Spanish-language version of Web-lite was created in 2011.
Web collection rates are typically around 80 percent for first preliminary estimates, trailing CATI collection rates by only about 10 percentage points. (See appendix.) However, data from Web respondents can be collected at about a third of the cost of CATI collection-a considerable cost saving. The success of Web is largely due to the initial CATI collection period. During this period, respondents are screened (to ensure that Web is the appropriate data collection instrument for their situation) and trained in providing data and establishing a monthly routine. Similarly to TDE, Web collection is considered a complement to, not a replacement for, CATI collection and enrollment.
Modernizing the paper form (1996) . Seeking to catch up with the times, in 1996 BLS modernized the mail form with a sans serif typeface and space for collecting an email address. After decades of asking respondents to provide the start and end dates of their pay periods, the mail form introduced checkboxes for selecting the length of the pay period. Another major addition was a comment-code section. While previous versions of the form had allowed respondents to provide open-ended comments, the modernized version was the first to provide a list of comment codes for selection. This comment-code redesign permitted much faster processing.
Although mail was largely replaced by modern data collection instruments in the late 1990s, CES continues to use paper forms in mailed enrollment packages and for replacement forms (when the enrollment forms have been completed). Paper forms are no longer used as a mail shuttle, but rather as a method for allowing respondents to view instructions, visualize data requests, and maintain records of their responses. The forms also include BLS contact information, providing respondents with a single point of contact for any questions.
In 2008, CES made further improvements to the form. 16 After research and testing, the program adopted a redesign consisting of a single 11" × 17" piece of paper folded to form four pages. The first page is a cover letter providing BLS contact information and informing a business establishment that it has been selected by the CES survey. The second page contains instructions, the third page is the newly revised form, and the final page is a thank-you letter.
The revised form includes a shaded box that contains complete contact information for the respondent. During testing, CES compared the response rates achieved with the new form with those of the previous forms.
Although little impact was observed for unit response rates, the new form proved to increase item response rates. 17 The booklet print format also eliminated the possibility of forms from different firms being mismatched during assembly and mailout.
Collection by spreadsheet (2007) . In recent years, as the use of fax by businesses has declined, CES has introduced alternative methods to collect data from midsized firms. One process, called WebFTP, involves the completion of a preformatted Excel spreadsheet. Upon completing the spreadsheet, respondents upload it to the CES website with a file transfer protocol. This process, which CES began using in 2007, was originally developed by West Virginia, before the bulk of data collection responsibility shifted to BLS. Currently, the method is the collection instrument with the lowest respondent burden for midsized firms. However, despite its promise as a low-cost instrument, WebFTP has been problematic for BLS because the processing of spreadsheets has proven rather time consuming in practice. The spreadsheets' flexibility has made their automated reading difficult, as respondents frequently make changes to the data format. In addition, respondents often provide notes with the expectation that their responses are reviewed by a human. Currently, CES is working to develop improved procedures for this process and, ideally, develop a replacement data collection instrument for midsized firms.
A century of improving CES data collection
The CES survey has evolved substantially over the past 100 years. Initially, it used a mail-shuttle form to cover four industries with several hundred sample units. Today, it uses diverse collection methods and covers all nonfarm industries, representing more than 500,000 sample units. This modern multimodal survey maximizes response by reducing respondent burden while ensuring the highest quality of data. As a quick-response survey, it collects as much data as possible in time for first preliminary estimates. These estimates are part of the Employment Situation, typically released on the first Friday of each month. Although collection for first preliminary estimates ends around the turn of each month, CES continues to gather additional data for revisions that occur over the next 2 months.
The evolution of CES data collection over the past 100 years clearly demonstrates the shift in methodology. 18 (See figure 7.) As the CATI and TDE methods entered production in the late 1980s, they started chipping away at the mail shuttle. By 2004, CES efforts to offer innovative collection instruments clearly began to show, as CATI, TDE, EDI, Web, and fax almost completely displaced mail collection. By 2011, Web had taken over most of TDE collection, and EDI continued to expand. An interesting change, caused by a shift in program resources, came about in 2015, when CATI increased as a percentage of total CES data collection. 19 Expansion occurred in both the Kansas City and Fort Walton Beach DCCs, to allow for the collection of data from a greater number of permanent CATI respondents. (A permanent CATI respondent is simply a respondent who continues CATI reporting after 5 months of initial collection.) This extended collection could occur for various reasons, including the size of the establishment, the respondent's willingness to report through CATI, or the complexity of data that need to be collected. The CATI expansion was based on CES research indicating that a number of establishments that were being rolled over to Web were experiencing considerable dips in collection rates. CES identified certain firm-size classes and industries that responded better to CATI collection than to Web and provided the additional CATI resources to allow for this collection.
After nearly 70 years of relying on a single mail-shuttle form, the CES program devoted substantial resources to modernizing and enhancing the data collection process. In particular, the program sought to improve collection rates for first preliminary estimates, the earliest read on employment. 
The future of CES data collection
To enhance data collection methods, CES experts are constantly working to evaluate current processes in light of new technologies. Several efforts in this direction are underway.
Collection of data from midsized firms with multiple worksites remains the most challenging effort for CES.
Currently, research is in progress to determine if an updated Web collection instrument, which would target respondents that report for five or more worksites, would be helpful in reducing respondent burden. While the current Web form is appropriate for respondents with fewer than five worksites, it is inadequate for respondents with five or more worksites. The new Web form, which is in the early stages of development, would allow for the entry of more than one worksite on a single page, reducing the burden on multiworksite respondents.
Other ongoing efforts aim at reducing data collection risks. The quick-response nature of the CES survey, although partially ameliorated by multimodal diversification, is still susceptible to the inherent risks posed by extreme weather and equipment failure. Power outages, hurricanes, and winter weather-events that can close a DCC or limit its operations-are just a sampling of the types of problems that can occur during peak CES collection. A current project is seeking to develop a fax-based optical character recognition (OCR) system that would allow machine reading of incoming faxes. The new system would enable CES to collect data even during a DCC closure. As one illustration, imagine that a hurricane closed a DCC for the final week of data collection.
With the click of a button, a broadcast fax system could send faxes to all respondents from the impacted DCC, requesting that data be provided by fax. As the faxes were returned, the BLS computer system would employ modern OCR technology to read and accept the data directly into the CES processing system. CES software would then run edit and screening tests to determine which data should be included in estimation.
One collection method that has proven somewhat elusive in recent years has been email data collection. There has been demand from respondents, particularly over the past 15 years, to report CES data by email. Although some informal collection by email exists, there has been no formally established collection procedure for email.
In 2007 and 2008, CES performed research to design an email collection instrument that would allow respondents to provide data in a form located in the body of an email. Unfortunately, testing of this process identified a number of insurmountable problems, chief among which was the lack of consistent reporting among email clients. A new method relying on a fillable PDF form is now in development and may be deployed in the near future. The method could be used both for regular data collection and in conjunction with the emergency fax solution detailed earlier.
The CES program continues to evaluate current data collection instruments. The transition to a multimodal survey over the past 30 years has considerably improved collection rates for preliminary estimates. As a result, data revisions have been reduced substantially. Collectively, these efforts and improvements allow for a clearer picture of the state of our economy, at the earliest possible time-a clear benefit for our entire nation. As the CES program celebrates a milestone birthday, we would like to thank our respondents for providing data over the past 100 years. These data allow BLS to provide key decisionmakers, and the nation, with the most accurate gauge of the labor market. 2 The Employment Situation presents statistics from two major surveys, the Current Population Survey (household survey) and the Current Employment Statistics survey (establishment survey). The household survey-a sample survey of about 60,000 eligible households conducted by the U.S. Census Bureau for BLS-provides information on the labor force, employment, and unemployment. The establishment survey provides information on employment, hours, and earnings of employees on nonfarm payrolls. BLS collects these data each month from the payroll records of a sample of nonagricultural business establishments.
Appendix

S U G G E S T E D C I T A T I O
3 In 1915, the CES sample covered fewer than 500 business establishments. Today, it includes 143,000 businesses and government agencies, representing 588,000 unique worksites.
4 The CES survey is typically considered a quick-response survey because of the short turnaround time between the program's reference period and data release.
5 CES data are also used to produce state and area estimates, which are typically released 2 weeks after the release of national estimates. These state and area estimates are revised in the following month before being considered final. This revision differs from that for national estimates, which are revised twice, both in the first month and the second month after initial release.
6 For historical collection rates, see https://www.bls.gov/web/empsit/cesregrec.htm. 
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